[Energy metabolism in the cerebrum and the brainstem-cerebellum of the rat brain under hypoxic conditions].
The relationship between neuronal activity, intracellular oxygenation and energy metabolism in the cerebrum and the brainstem-cerebellum of the rat brain in graded hypoxia was studied. Intracellular oxygenation was monitored by near-infrared measurement of the redox state of cytochrome oxidase (cyt.ox.). Neuronal activity was assessed by EEG (electroencephalography) and the evoked potentials (VEP; visual, BSR; brainstem, C-SEP; cortical-sensory, S-SEP; spinal-sensory evoked potentials). As hypoxia progressed, neuronal activities disappeared in the order of VEP, C-SEP, EEG, BSR, S-SEP. However, intracellular oxygenation at the disappearance of each neuronal activity was significantly lower in the brainstem-cerebellum than in the cerebrum. ATP (adenosine triphasphate), glucose, and lactate were measured in the cerebral cortex, subcortex, brainstem, and cerebellum 1-2 minutes after the disappearance of neuronal activities on EEG. Hypoxia caused decreases in ATP in each brain region. Marked increases in lactate were observed in each brain region, though the degree of increment was less in the cerebral cortex than the other brain regions. A decrease in glucose was observed only in the cerebral cortex. These results suggest that by the use of the energy generated via glycolysis, the brainstem functions even after oxygen supply has been significantly reduced, while the neuronal activity in the cerebrum is suppressed at the higher oxygenation level than that in the brainstem-cerebellum. It is, thus, supposed that these differential responses of brainstem and cortical neurons to oxygen deprivation are inherent, and critical for neuronal survival in severe hypoxia.